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(54) RADIO WAVE PROPAGATION ANALYSIS METHOD AND DEVICE AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure high calculation 
accuracy and at the same time reduce calculation time in a 
radio wave propagation analysis method using a geometrical, 
optical analysis method for searching for rays reaching 
reception space being defined near one radio station by 
transmitting a plurality of rays from the other radio station 
at a specific transmission angle interval. 
SOLUTION: Researching is made for rays that have arrived 
at reception space with a smaller second transmission angle 
interval than a first one by performing search with the first 
transmission angle interval, thus reducing the number of ray 
search processing times and reducing calculation time. 
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^mt:m^-^fzmMimmm:fjmx'h^x . mimmnm 

m^m^ L . miwm^mkmm^mim i mmnmsi 

^tih^2^m^mizmmt^mmm^mim^-t6z 

mn&^mi: t ^ xmm lx . m-nir>mmm'Amizmm 
Lfz^m^mizwimt^mi ^:mm-t& ^m^mm^ 
^mt:m^^tzw&immm:fjmx'h^x . miimmi}> 
i^^2Mmm^mmLtzy6M:^mmLfzm. m2mmm 

mn&mmt: io-yxmmhx. m^<r>mm!mm.m><z^m 
Lfzm^mi^zim-t^m^^mm-h^n^^mmm 

[ft ^«4 ] -yj(oimm:b>hmm<7iym^n^com 
mnmrnR^i^-^xmrnLx. mijc^mmmjs.miz^m 

Lfz^m^m^zmmi-hmi trmmt^ mn^-^mmm 
^m^m^^fzmmmfmijmx-h-^x . mw(^ms<^ 
mmiz3m^hmmmm^iz-:>\.^x . mmtmmmt 

mnmm^^ {.-oxmmtx. m^<7iMmmjS:miz^m 

^m^m^'-^timmmmmvxirmxh'yx . ^m^om^j:^ 
'imm^mm±izi^ts^^coMmizi5\,^x . mammm 
(Dim^mA^iii-yx^it^'t. mx^ey-iv^mm-t 

3<!m^^^y^m\'^xm:'r&zb^nmt-thmm.m 

mimxh-^x. m&ttzimmzx'oni^ti^m^cr, 
mtm<Dryy'i-mfi\\icomMMmmmt:m^Lxm\'^ 



imm 1 0 ] m^m 1 nms cr>\ ^-mn)- 1 mm<o 

«^fEMMW:^r&* 3 b' A - ^ tcSltr § -ti- 5 7t:*^tfor 
[000 1] 

iifzmmmimmi^n l . -eo^m^i^-r ^ zt^ 

^mm. ^j:^x/iz^<D-:fjm^^y^^-:5^izm^^-iti> 
tzisbcom ^yj^t:imLtzMmtmizmt^ . 

[0002] 

[mM<Di^Wj] m^i^mi>zxhmmmmm:fTmit. - 
mz-ijcommt-i^mm^titzmMKTim^mm^^^ 
i!^i^hfz)ibc7)^f^tLx. mm^mm^m. t>^^^i. 

[0003] mm-mrn^wii. Ma xwe 1 1 (Tymm 

#:tr^S:CflJx{fFDTD&S:fflV^t:JP#, ^<r>mmz 

i;i^m^m-9i'^^m^'tht\^oi:j<r>x'hi.. la- 

z(7i^m,imisxnm'fi^)V(7)-^{,zit^x'&mm 
< >3r& u H Fm}±<r>mmmx'\mmmm.i:/^mki<z 

[0004] mm^^^^mii. mM^mnm^^^j:^ 
mtm.^ Lxmrni^t^ t^mA^ix^mj^i-zmmth^ 
mm>mii)^^%^m.^m%-thh<riX'h*) . mm> 
m\i;>)5mt- ^~m.f,zmiSi^mh 9 ^ >^>ym(^2-:>\,z 

±mx'^ h « 

[0005] mS^s^mi. mUi. i»IB¥8-194029^<i> 

m(r>^^-^h'^f)-hKm^'km^ hxm^<r)mM'k1k>!b 

h tco-esb D , ^cnmM^mm^z^^^ ^ tifx-t 
^.zmkthtz^. m\mmh<mwpmx'^h^\iz 
[00 06] "y^y^yymt. mut. realiz 

Ettl^^f (1999^) ^W^^W^yV^'v9W,2An\ 

HI 0 iz^m^iifz^m^mzim Ltzymc^^^ i>zm t 

-thZtX'^m\^^)\^t:m\ii'thi:,CDX'hi>. X-yX. 

imnmSiiimimmzitm'ti'fzib. mmmmiiiiicom 
W3^w^h^m^Ti>mmAmbimLxyb^\'\ t 

mm^mtUT^ ?>mm}kmbsmLxwrMmmim\'^i> 
coxh^. 

[0007] feiT-ctt. "^f^^i-yi^mcom^co—mt: 
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cr)^mT$>^mwm^i&\y^ii^i^-t. mis 
a. 7»>v^>'i/&^fflv^r0i4tcs^-rtf^^ms:f# 

H-t:*Sa{i:[5lt-Cfc§. 

[0 0 0 9] W,T. HI 5i07a-f-r-N2rfflV^Tfh 
[ 0 0 1 0 ] lai 5 tS^^im^JilIti, ^N-7;<-^A:^3 

98. m2;l'-r99. ^3;l^-riOO. tiit/. II4/U— 

rioiSr^-ri.. zti(:><r»u-yii. ^s-^tcfS^^^i/i 

ri = ViZdt • sin f^l 



[0015] Sfi^^r iti. ( 1 ) jCJ: OiUM^IJK 
ISPS * fSaiggSi d i <fc -> X^itth C i: *i*P^>ix-C 

[0016] mmml^mmmm.9Hi. ^m-th-:fjcom 
^^JSL. ^iyh^(>mm^tLxmmcr>mL 

(m, n. R) Sr^ty:3yc0ieii^aiCfB1i-r-S.. S'M 
3m^^3{!ia93{i. #Si03egl<7)^lII^R35)J»;^Rtf 

IlliS[Rmaxtc^|>*T-||l;U-T98tcJ; O^OSLtri^ 

ix. ttz. ^mcotmcr>mim^ntimmmimNizyk 
^^Tm2Ju-y'mzx>om'Oi&Lnt>tL^ mmjix/ 

%2}V-r (98 . 99) «l^TmtC5iM3KiiaScHi:f!|^ 

98'4'OR*f3m:^g5^#til5fta94ti. Klt3Kiyi (m. 
n, R+1 ) :^rS^iO#aiSr^Ta, 
[0017] m^3SJS^aiMa95tt. ifl^^mS^hO 

(m, h) <7^\mm^^. Rsta^. 
mm^m.^m^i^xi^'^mxzimth. m^js^ai 

5 = (Jlmax + 1) X W X fl4" 

[00 2 1 ] mi^J^iLT. »;'v:^*fll]^Rniax = 4. 

fl!i:^<7)4Ei^^ijjiB]fscM= 10 0. = 8 . 



[00 1 1 ] HI 5{;*3V^r. ^N-7;^-:5'A:*)«lS89 
{i. ^'<^-^t:J;o-CA:'3 Jl^iic. WSx'^'r 

[0012] mm)in.im'mm!^\t. mm^n'ivfm. 
[0013] j!ci*7m:^^5«:^tiiMa9i{i:. mimm. 
m'immifZim-t^. 

[0014] ^m^rsmiiimmsiii. m-:}3(nmmmcr>^ 

(m. n. R) <7)^JRifESIdiS-#aiL. 

[iSci] 

(1) 

*T'm3;u-n00{cJ:0i^0iItfi=^5tL. ^T<^)S'M 
3felS<^«^5tJg^^^•y =1 yiOlBli^St^lB^i^l. , 

[0018] im-^m.nmseii. ^mmmicomm^ 

«-^sjK^^aiLvN"y3yc7)iaig^MiciE'ti-r-i., zti 
(>cotSLm^m-ifm^miii^m9ii}^^{m-^^>>m96t x- 

^*-C. ^4;U-ri01t;iJ:0M0igLff4?*i. =g-flfe*- 

ii^gt:iBit-ri., 

[0019] t^^iii:fimmm. m 1 4ics^-ri/5787 
[ 0 0 2 0 ] 0 1 5i,z^-tm^(o§fw.mmcommiz}3\,^ 

T. ttfl:i!!ia*fcJ:tA'H-^B$PBl«mi . m2t3j:l>'|g4 

;u-Tmmizx^^tti>^mm>im\Bim. s ict jtarjt 

(2) 

0 0 0i:L/c^-^. iift:ftJgrai®0{42. 1 5- .!;tf» 

( 2 ) 5*:j: 03\i^^^}!aa[Hiia:s i s i = 
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4.ooo.oooi:it»$ii-i>. m2mtLx. mim 
X 'ofYMmm^ 3 fzibmmnm.mm<i> = o . 
7 ' t ttim^iZim^mmmLmi^iim 2.000 

^S2{i. S2 = 36, 000.000i:ltW$ix-l.. m 
^ k fg [S]±-r S h tf-S«*J i U^W^\m k 2 f&i: =5: 

[0022] ^m^j]^h^mm^'i^rmixx\^ 

V , H-a:««*^M < ^ S ^ i: 4>nT V ^ !> « 

[ 0 0 2 3 ] $ ^>ic, Sfi^^fs r i*>'gfrr^4ttii^ 

[ 0 0 2 4 ] HI 6 \,z%^cotm^m^ziini>mMWi.& 
■mtrT^-t. mien. ti'^cnm^shnmm^mMi.iz 

MB102{4M t <f 3 y ^ y - h =5: iiX-m^^ixX \>^h. 

mmm\oy.mumA'y^x'h 0 . mMmtim^j:^ 

W^T^f^^^tTl^-S. /hffiffllO4BS107{i, 

U'-:?{4js«f^:xii^4^i: LxmrnwrntA-^mmTj 

[0025] ilJt, 015 tCt3V^TKIt5tilSSaj«ia94 

x%m^Wi^mm-th^ttimt.tix\^^. 

[0026]$/^K,lll5 l,Z7f^-tm^<^%[%^iZio 

h^.\,zimm\MmA^%d^-th . mtii. 5 m x 5 

mOTMom-^J^ii-^S: 0.05 mPBl|iS-C3<ii:7t;i?'7 
-Si:. Sfi-r-i.^«I^<7)^«J^SScM{41 0 1 X 

10 1 = 10,201 tm%^ix^ . mmm^itmim 

^mAmAi,zvcm-fhfz^. 'm^^mcr>m^m'if^^ 
m\^-tt\,z{m±-^j:'mm[ti-'jbmb ts:h. ^<^i.o ta^^ 



[0027] 

X\t. H«»«S:|6l±-r^i:tfmB#ISI*«^:*:i:^r^i:V^ 
[0 0 28] S/t, iE|g^c7)vi-rii*»*^»ef^7'';w<^M 

[ 0 0 2 9 ] § h\iz. im-^mm.zii\^xiz%ts:mm 

[ 0 0 3 0 ] -e LT. m^cr>mmcr>mmz3mLfzmm 
mmm^i<z-^\^x\iRm'ik^m\^-tmnifX'^^m. 

[ 0 0 3 1 ] ^3t. Mn(7)m^j:^mmm^mm±i,z^ts 
m^commcommtrmmcDmmiz-^wi txmm^:^m-t 

[ 0 0 3 2 ] $ A.^:. mmmmcDmrnm^mm-t^m 

l^z^Mco^mcomWji^^mizX'^XM.MKm&X^ =5: 

^^ti^ommti^h-yrz, 

[ 0 0 3 3 ] -e LT. »«f^:x;H^COW^¥ffi±<^^i^ 

W^m^JKii-^te^ 3 i^:7C^^ 7 J: o TSilg-r -5 

{4. Mmmmti^M:kt^i>t\>^o^ti<$)'ofz. 
[0034] tfz. nm.ttziimm^ti/:imm(oimm 
cor y'ri-m\i^it(r>mmwmx$> -& tzubmrnx-^ ^Sr 

^■^ty^'^d^mti^h-o-rz. 

[0035] 2|s;^Bj{4. .ICJDJ; 

izmm-i>tcox'h*). nmm^i&mt. s^nmmm\ 
zt. tixx/. ry^i-mf^it^^mLxwYn^^zt 

[0036] 

mmimm-t^fzib<o^m ^^mmmmmmmij 

ma^-yxmrnLx. m:fjc^mmmi&mi^z^mLfz^m 
^mi^zmm-t^mi^mmi-^mi^yt^^mvr^mim 
\>^fzmmi:mmmyjmx'h'^x . mimmnmrsmx-m 
m^titz^mc^i^co o -hmim i mmnmsmizx 
om^^tt^m 1 ^mmmizmm^^mm^mi^^^ 

A^^\'^^2mmnmmmx'm^cDWimiimmL. mm 
wimi(oo-hmsdm2mmns^mizi 'omm^tL^m 
2^m^mizm»ti> wmmmiirn^-ri ^ t ^mm. 
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[0 0 3 7] sfc. :^^mcommmmm:fjmi±. 
wm:fjmx'h -^x.mi mnm:h^^m 2 mmm^mm 

^^(^Mmmm^ l^±$-<i:«. c: t t)^X^ t . 

[ 0 0 3 8 ] $ 4. t::. ^^m(Dmmmmm:frmi . - 

xmrntx. mij(r>immmmz^Lti^mmsnzm 

immvfifmx-$) x . wMmkhm'&cr>wmxfxh 
hmmm\.z-:>\^xm^M.m:^\^h^t^mm>:.-t 

:L(7Mm,zi.'o . wm^^\,zm\,z±%\^m^^-m 
't%^'mmxrmm^^mmz%\%x'% h<nx\ m 

[ 0 0 3 9 ] -e LT . ^wfi<^'mmmmx-fmi. - 

Tj^fiLT, mi<^m%m&.m\z'm,\^fz^m^^\.z%\\ 

\mm^-yj'&xh x . um.(n^nmmz%Am- h ^ 
mmmAz-^^^x. mtmm%Amm.<rm.m^m.^w 
/h^jK & i o x^vc^ -li-jMft ^h^mmh^ 
^cmmzi^y)^ \mmmm^t\m-^^t\^. « 

[0040] ^tz. ^%mcr>^immm-^it. -if 

mrnvx. mij(r)mmmmmz^mvfz^m^mzpm 

m!m:mx'h^x. mncom^j:^mmm^mm±i,z^ 

'oxmt^'^fm'ti-'ju^mm'rhzt^wmt'ti', 
zcommzi'o. mmimcrmsmmMX'^ . ff-ms^s 

[ 0 0 4 1 ] $ ^>fc, :^wM<^mmimfm:^mii. m 
n^^^fm^m ^ffl V ^fzmmimmm:fjmx'h x . 

i D . ^Wi\zi.-,xm'cthm'^<nm^<r)'mik 

[ 0 0 4 2 ] LT . ^wmmM.Bmmx:fjmi. m 

\>^xm9ik-r^zt^mib-t^. z<^mmz^<o. its 
[ 0 0 4 3 ] * fc, ^wMc7)mMmwiMmifm±. 



{^^(Dmrnnmrnm^m^Lxm^^^zt^m^t-r 

[ 0 0 4 4 ] $ ^>tc. :$^^m(7)mmmfmmmi±. m 
mzx 0 . iav^n^^sr i>-oxmmizmmxn' ^mm. 
[0045] ^wmtmmmt. imi.^wmmm( 

:^r&* 3 y b- A - ^^^^T$ -ti-i. ^C46c7)r a 7 A Srf B 

m^tz^v\^:^'-^m^^ms:wmm.x'tbh. zcrm 

[0046] 

Tiii*>'^[ii 3^m^xmm-h. 
[0047] ( ^ 1 commcomm ) ^^wMcom 1 ^o^m 

m^h-^xmmLfzmz. mimmMmxK>A^^\'^^2 
mmnmi: t ^ xi^^mmtmcomm^nmmt^ z 
bx\ m^^imm^^rmuL. *>offSLB$^s:M«i-r 

[ 0 0 4 8 ] m {i, *^H3oSg 1 coMfec7)jg^c;D^M 

[ 0 0 4 9 ] H 1 i,z^^mm^m"^-t^^^- h^xt-c 
h^mMmmfmmmii. 0ijx.{fiai 3t=^-rj;o^. 

— ^W5^>^•yn>>'X•rA■r-^►-5TJ:v^. 01 31=^^-^ 

JSIJSE204, J3j;tME1i^«205Srii;tTl^^, S^c. m 
[0050] $lJt»Sa201{4 . ^N°y ^ i^-cO^fsfilst'S) -5 

mMmm.t^mim^s.tt:MmLx\^i,. x-^m 

<\i.9vn^ttfz^\-Y^4:^'^mm.x'$>h. ^Lx.m 
^moiifimi^zTrctfm^mr-rhfzifyiiZ'jm^jiy 

-^^i:*^ie<i$ixS. «ffii^fg^iE1^^Sf*:206{4. 0ij 
Z.\iyU'y\^- (aii^S) X'fX^', CD-ROM. 

CD- YVNmx'h o T . i£'i^a205ic:f r 

[00 5 1 ] yi:tc. lll07a-f-A'-h5rfflV^T2ts:|| 
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[0 0 5 2] HltcJoV^T. /N'^^^-^J'A^J^Jftaifi, 
m.. W^f^TT-VWOJ^^, ±3Kill<0ft;«s:RMIsI^Rsmax. 

[0053] mmijm.^tii>m2ii. »pf^T;K^j^ 
[0054] ^m-:)jm^miii>im3ii. ±^m.Ns 

[0055] mi ^ft^ai5aa4{i. mi<r)mm.m<r> 

mim, ns. Rs) OfEaJSg^di^^tBL, miSft 
L, leii^BZOSCieit-r-l.. mi^ft^^^rilJi:. 

[0056] mm±mii?^m>>m5it. ^m-t^^m^m 

^aSL. *t^O±3m (m, ns. Rs) i:miSm^*>' 

(m. ns. Rs) *fB1g^S205lCiB1i-r 
-g.. i'JM±^^^3i!m5{l. !RfSO±3miO^IIliC 
Rs*i:e::*cRStllI^RsmaxC^I> * 1 /P-T 6 J: 

SiM±7til8S[Hs^iiM±7tilltffg^iE1i^a2 

Masti. ws^^mk (m. ns. Rs+1) <o:^S5»:oa^c 

[0057] iiJ3t^;^r^#aJMa9{4. JiJ^±5tl^# 
■thsiO!ftS<^SfJB±3ei^ (m. hs) OjfimcmiMfi 

:SS^Pi 0 li 0 /Jn$ V 2 Mfl:ft JgraPi </> 2PST fz^i 

e5t^ieii§iS205t:iEirrs . 
[0058] %2^mwii!mm\t. wm^E^mm^ 

hs, ^mmm^xii(nm'M.<^'mm (m. hs, nf) c^) 

2i: txmm^n^. 

[0059] mmmmimmmmim. m&coumm 

(m. hs, nf) i:m2^ft«*«^*)S*>?53&»S:¥'J^ 
L. ^^p^=5r^>{fS'J^S'J3mi:LT!RfSiOliM (m. 

hs. nf) t:Mmmm.205izMm-t^. mmBnymmm 
mmim. ^^oiij^m (m. hs. nf) (7)W\^^^ 



n f *^'iiJ3mi!cN f I. ^ T-Sg 3 ;l^-7'12iC X<Om<0m 

ic^-g>iT'm4;i'-ri3tcj; r)m*)mL'niyti. mmm 
mmuit mmw&mmimmm205izmm-?> . 

C C: T$!l^±5ti^Hst i'MIiJ5tai|g:Hf(4|l| tMT'fc 

I.. 

[0060] m-^3SJK#£bi!Jiai4i4. S'MS(j7t^#-f-h 

fo#^<^iij«ifj3m (m. hf) <7>mmmmm^. mm 

m^. ryy^i-mmizx^^m^^j: t'cr>{mm^t:mtii 
L. ^mm^m^^miiiLxsi^mm205izmm-?>. 

mmmt^Hnz^:t>tx'm5}i^Ti5i,zi 'om'omt 
'nhti. ^xmmwitmco^^mmmmmzoBiz 

[0061] im-^m'imim. ^$mmtm<^mme. 
m^ms^^Lx^m'ti>i!mmizt5m>m^mm^ 

[0062] zti^:>(^±y(Myjm^miii>im3^^t^iiLm 
^^mmetx'crtmmii. ^mi-hmmmco^m^^m 
timm}m.Mi,z^j:h^X'm6JU-rmzx *)m*)mtn 

2:ieiigS205fci51S-f-^. 

iz. mmi:^mthmwM(o^m^t wm^u-^ 
i9^tii:^-?-s. i^^yi9(DmmAi. mm. mm-t^m 

[ 0 0 6 4 ] n 1 (7imm(^mm(7>misi^^^mmi:mm 
m:mxi±. mtii. ijmcom±!RmmmRiBax= 

4. ±3miCNs=8.0 0 0. IlJ?m^Nf=9, 

raii^f=o. 7- mn^ti. mm±mLcommi 2 
o^mmx'h^. :i<^^. mm^^tm!>m5<7)m 

'ifmmt. (4 + 1) x8, 000x1 00=4,00 
0,00 omtmn^ii. mmw\m^mmmmncr>mn 

mmi. 1 2 0X9X 100=1 35,000Illi:ftS: 

m2mmmmmm<r)'0tsYU4. 135,0000^ 
^«5R^om2w-fcv^•c. mmnmmm<f>==o.7 

' coMmmm^mm't^fzMzi^. mmmmmmi:3 

6,000,0 oomnoiiimti^hK>. ^mmtDmrntm. 

5^<7)m2m<^im!^&^imt^ ::tiz^o. 

(ommim\ mn.m^^im. Lxm^mtrzm^zmm 

[0065] cLCDidtc. ifWA<^w. 1 mtmmm.<7ym 
n^wmMmmm-jm',zxix\,i. m\m.m,nm.<i>\ 
^h->xuMhtzmz. mim.mnf^<t>ix^'h-^\^m, 
2mmnmi i:>->x'm^mm%u<ryT5.mwsm:th 
ztx\ m^mMM&im^Lxtiwmm'Srmm-^:: 
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[ 0 0 6 6 ] =5:*;. tJl±iOSiBfl-C(4, ffiUhmiSSriMfi 

[0067] (f^2(omm(^mm) ^^m<r>m2<?^mm 
[ 0 0 6 8 ] 03 14. :^mM(^m2<r>mm(mm<r>m(ss 

r-J^X'hh. 

[0 0 69] liiT. HBfJD^o-^A—hSrfflV^T^Isll 
[0 0 70] ll3tcfcV->T. ^'^'7^—:}^A^^m2m. 

izim-t^. 

[0071] mmum^mtiimm22ii. mm^tr^^vcom 
m-i^. ^mcoifm^^miiiLm^m205i,zmm- 

[ 0 0 7 2 ] ^ 1 ikm^ijm.^miiimm23ii. mm^ 

mi^iihm 1 tkmmi<Dm{Enmm4> t^m 1 mt 

[ 0 0 7 3 ] m 1 ^mmmmmmm. m2mmmco^ 

mmmmnm. ni. r) (TMmmmdi^mihL. 
m 1 ^m^^t:mt vrzm 1 ^mmcr,m 1 ^mm^m r 
ii^^ttsL, Mmmm.205izim-t^. mi^mm^ 

riltt. ( 1 ) 5^c^ri$rrili:LT#aiSiX-S.. 

[ 0 0 7 4 ] ig 1 wi^m^mm^mzsii , si 2 mi^mco 
imtmi ^mm^^ r i 1 i; 1 ^ m 

at. !ft^omi:feW^|g (m, nl, R) hUlSft 
tLX^^(7)mimtmt(m, nl, R) s-iei^S2 

05tiaii-r'i>« mimmmimmmm25ii. n^c^mi 
mmytmytm<7)mmwLRtmizR^\B\mRmaxi,z^j:^ 
t x-m 1 >v-y°2Mz x^mTM wiyt>ix . tfz. nmco 
m 1 mmm^com 1 wiMmm^ n xti^wm^mmi t 
^j:i.tx'm2fi'-y°27izxK)m'omtnhti. mi^m 
^mmt^i 3mytmim^iimmmo5izMm-t 
-s, m2fu-~r27'p(r)miKm^ijm^miii!im28 



a. mi^mi(m. ni, r+ 1 ) <o:^^«o#ai 

[0075] m2mtmii3m^mtii!m29ii, tkmye 
mm^tm2immco&m.fmti}^t^. m2immi}^i^ 
mm^ti:hm2mt^<7):fjm^^m\ii txm^mzo 

5izmm-h, 

[0076] m2^mmmtti>)m3oi±. m2wm<m' 
mm^m. m2iim%um^n2. 'mmLR(m^<r> 

W.2mAim{m, n2. R ) cTXgj^lfgMd i ^^KL. 
SI2SftSPBl^«i: L;t^2Sft^c7)|S2^fi«#flr 
i22r«ffiL, iS1i^S205tiB1i-r-l.. ^2^fi«R^l 
ri2{4. ( 1 ) ^cOriS:ri2i:fC^aiSni.. 
[0077] l|2?iJ^3m^^J!aa31{4. H 1 teJt^cT) 
©at ^ 2 Sfi«¥@ r i2*><b^ 2 Sfl«:^S^SrSiai 

mm.(r>m2mmu (m, n2. r) ^^2^(1^ 

LX'mm.cr>^2ms^U{m, n2, R ) ^iaii^S205 

lizum-h. t^2mm^mmmmm. m%<r)^2W. 
mmmM<r>KmmwLRi}'^mjsKmmkRw.xi<z^j: h * 

•C^3;U-r32tcJ:')«IOigL#*»ix. i:^. It^iom 
2 ScSt^mo^ 2 KSt^^#-^ n 2*iSClt5mi[N b t£ 

ht-x-w.^ ju-y33i,z xK>m'om Lffhii. m 2 
m.mmtm2 mmymmmiMi^m.205iziim-^ . 
m3;i^-7324»ioii2M*r3feii*-^ic#m«ia34w. m 

2^5fei^(m, 1x2. RH-1 ) <7):firS^<7)^mS:fi= 

[0078] m-'^im(r>im9mi5tt. #^00^ 1 

2ifmmi<7)mmbmi*mmcr>mmt^imL. sim 

x<7)m 1 i'M5^tcov^Tm3sijjt3msr#ai-r-i.±ie 

[0079] «^^^ajK!a36{4. msmmym^^ 
h3<7)m^(^m 3 i'j^^tig ( m . h3 ) c^imwmm^. 
mm^. Ty'ri-mmizx6m^^j:t'co&mm^^m 
tat. ^m^mkmt:mtiiLx^immm205izim-r 

3t^m33'm^m.H3l,Z^htX-^5JU-7'3HZX 0^ 
Oigtfir*)^. ^Tc7)SI3?iM3t^<7)«^^Srieii^ 

S205icfeirr^. 

[0080] ms-^^nmisii. ^m3mm^cr)m^ 
^&i:{m-^m.Lxm2mwimiz}5if^m^^immi 
m^mtnL. m^WTosiztm-t^. 
[0081] ztii^com 1 tm^wm^mta^smsi}^ 
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[0082] m^iatimmmi . 0 2 (c^^^its i -5 

[0083] zc7)X 0 ^wn<r>m2(r)m^<^mm<^ 
mm^^^mmmm-nrnx'^i. w, 1 axum 2 sm 

[0084] ( m 3 cDmmmm ) ^^^mcom 3 (r>mm 
<Dmmcr>mmcr>mi^^m)mm^mmmijmx'ii. 

mm^m^mm.'^M^m^'^xwsm-r^ c: t x\ sYmm 

[ 0 0 8 5 ] 04 ti. m3cr>mmcomm(^mm^^mm 
mBmfm-m<r>yu-^-^-h^yr-tmx'$>?>, 04 

Izmir :^>imizx 0 . iii:hmmt Lxm2iz^-tmmm 
^ft^"</^sil)^#tt^^#•?.» m4iz^-tmm^ffo^^- 

H'^xTti, 01 3tC^^Lfc>'N°y3>'i^XxAT-S>l>, 
[00 86] WT. ll4C07n-^A'- h$-fflV^T*|g 

[00 87] 04tciDV'>T, ^'<9:<-:!^A:h^m40li±. 
:^^U-:^l,Z^'yXXil^tih. mmm. »«f^7-';l^c^ 

xmwsjmM ^w^mQ5\,ztmth , 
[0088] mm-Hn^m]i!,^\\\i. mr'ET-'fucom 
m^^. ^m<r>ijm^i:mtiiUi^m205izsim- 

[0089] ■mm^ijimM]ii9m^2\t. nm^fm 
[00901 ^mwm\i;^'&i±. ^m^hw^<rm 

|g (m. n, R) cry\m.^mdi^m^h. gflS^Sr 
«h t/^^fta^<^^fi«^@r iS: ( 1 ) ^(Dtmi.zX 

[009 1 ] mm^^mmmmt. ^mti>mm.m<r> 

<r>m^^{m, n. R) t^mmi)^^hi,-b^-b^^p\ 
SL. ^hh^j:t:>\,immMtLX'mm.mcM^ 

(m, n. R) ^leit^iaicieit-r-s.. mmamm.^ 

a44{i:. #^c7)S(lt^3mc7)SltIIl^R*^'S^KS+lHl 
8fcRmaxt::$: ^ 4 1 ;P-r45tC i 0 O il Lfi^ 

^Nh^j:htX'm2)V'-r^MzX^1^y)mLffhix. S'J 



Hdn. n. R+1 ) <7):^m^c7)^ai^^T^. i.rT\ 

mmm. m^mm<m-)jm^t:^Lx^-^^, 
[0092] M^js-SMS48{i. ^mm^mi^mifh 
mm:MMmkPn\irfcr,jifcr)mwm\.znLx. m. 
^miZ7}crm.m^m^m\ ^xmm.mmmi<r>mhm^ 
(nm)jn^^m^Lx . m.mmwp^m'mm^m 
mm^^xm%mi.%imm2<:>5\,z%m.-t^. ^tzmm. 
^m^mmi. mmmmMmmi^m^^xmms^^md:. 
mn!>Lx\>^<fz>sb. mmmim3)v-ymzx^»'o 
mw^h^jmx'hh. ^3)v-rmkJm\t. 

m><z\tmvx^%m.i)mz.hmMmcr>msi^^<7y^^ 
mzit<^h^\.\ 

[0093] m,^mmm\i!,9m^\i. imittm^^<^ 

^•^mmw^ (m, h) cnmmmmwk. msm^. 
ry^'rmmzi::t>m.^^£)i<r>Bmm^^m\i!,L. 
m^mimmtxii'^mQBizMi^'t^, 
mtii^msoii. m^commmim^hmmmi^mz 
^htx^4JU-r5nzXK>UK>Mt'ifhti. -^xm^i 
mmicr>m'^^i:mmmmo5izMm^^ . 
[00941 {m^^mm52ii. ^mmmi(7)^^m 
^ms-^^ Lx^m-^m^izi5i'ri>m^^mm,^ 

^i3m^mtii!sm42i)^^ms'^^>m52tx'(^)>>mii. 
^mi-h*mm(r>i^m^^mimm}mMiz^j:i>tx'm 

mmmtm^^im^^m^Mmmm.205izMim-^. 
[00951 m^iUMmmi. m2i>z^^ix^xd 

[ 0 0 9 6 1 cicoi 3 1;. :^^mm3(Dmm(Dmmff)m 
i^^emfjmm.im!mifmx'ii. {m^^mmtz±^^j: 

mym^mmj^.m^m^'^xmmL. -Rst^.aa, 
(r>mm^mmizmtii't?>zt^zx^. 

[0097] ^srio. a±commx'ii. m-M^mm^mm 
■t^mmmti^mii:mm-t^bLx^^ii}K m.w.i^m 

[0098] (114 commcomm ) *^Bfloig4 cd^m 
(Dmmcomnyt^mmmmmmmxn. mmmmmi 
(Dmmn^^mi^A&^i^'ox^it^^xw^mL. m 
mt?> dkizx*). mtnij^mtx'iy&mmmmmeoK 

[ 0 0 9 9 ] 05{±. ■^wn<Dm4<Dmm<r>im<omi 
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tro^'N-F'^xTii. HI 3tc5^L3t>'N'y3y>'XfA 
[010 0] JilT, [15<7)7n-f-v-bSrfflV>T2|5* 
(01011 laSKfcV^r. ^N*^^-:?A:'35!M54{i:. 

m.^hM&A<i>. m)&imm^^-ijcommmm.m. mm. 

i£1t^S205Jcl51S-ri> « 

[0102] Sffi:^S3';^ffi55il55{±. m'Sx't'rfi'cm 
#MS<7):fe-S5t^#£ULiB^i^S205(clS1i-t 

I.. 

[0103] wMmc)im^m\ii^m5m. mmmm. 
[0104] ^mmm\i!,^m^ii, ^m-thmmMcn^ 

IS (m, n, R) c7)fEjlSI?ESIdi2r«a5L, gft^P^Sr 

«fc L^Sf^co^fi^^firi?: ( 1 ) ^<r>^i,zi: 

D^ai LTiBii^S205tciaii-r-& , 

10 10 5] %mtmmm.>&m&\,i. ^mttmMm<r> 

i7)SClt7\Sgl (m. n. R) fcgm^*<3S*)l.*»S*»S:^J 

(m, n. R) ^iBii^a205tciEis-rs. Mmmu 

R m a X tC^S T-|g 1 lV-y'5%Z j: 0 ^ 0 L 
3misc N t ^ s s -esi 2 ;U-r60lC i 0 D jg Lff *3 

■ri>« iii;w-r59{i. m.mzm^<7:>mm^ (m, 

^. <Ji:tc. ^;ii*i^^±tc^?^-l>7&>cof<J«^3t!ia61 

tcTHtf L. mmm:±.\>z^j:^^%^iiKmm:-^n 

im^M(>Hzii\^Xn%cr,mA^ {m. n. R + 

EisfcRS: 0 b Lx^^m-hmmmi3>t^^^(r)wm%m 
( m , n , R ) <^min^^^Mcr,-n\p\izm'hn^ a <^ 
fsmttzmmm. (m, n*. o) srscitt. mm. 
m^f>zn Lxm i -'u-rsQco^^^aasrHiT-r-s. . 

[0106] «^5SJg^ajMa64{i, Jijj*3m##h<7) 

^t^c^i>M3eis (m, h) <^B.mmm.^. mm^. 
«^-g^#aiLTiB'ti^a205tciait-rs. m-^js 



^^4T-^3;U-r65tck'9i^0iiLffi5tL. ^TOiiJ 
«3m<O«^Jg$riB1i^lS205t;iB1§-r . 

[0107] fi[ffl-^^Ma66{i. mmm<^m.^^%m 

^im-^mLx^m-thim.m^zii^'ru^^^mM^ 
^^^ajL, iBiisa205iciBii-rs, ^ix^^o^^w^fe 

A)\^-y'(>ii,zx^WiTMW^hix. ^mifcommm(^^ 
mmmtm^^im^^m^immmosizMim- ^ . 

iz. mmi:^mi-hmim(^BmmibL. mmi:U-^ 

19Srai:'3-r.|., 

[ 0 1 0 9 ] 3 tc. :^%m<r)^A<r>mi^mm.<r> 
mn^Wi^mmmi^ziiixki. mL<7)mmcmu 
i.zmm-hmimmMf<z-^\^x . mmmm^<7)mm 
n^iUA^n^^ t '^x^it^'^xnwM l . t^^r^ 
ztizi^). m\iif)mmx'hmmwmm<^mm^ 

tifX^h. 

[ 0 1 1 0 ] ^t3, ia±<osiBBT{4. \m±Mm^mE 
•thmmMti^mit:ikm-^hi.x\^tifi. wk^^m 

^^m tx t mmcD^mmhti h . 
[0111] (II 5 c/)mmcr>mm ) ^^mcom s (T^mm 
<omm(r)mny&^^m.mmmmx'ii. mmm<mm 
t:mA^mm^it^-t^:ibX'mmm.mit:nmL. mn. 

[0112] meioxx/mni. ^^mcom5<Dmmco 
mm.<^ms^^wm^immmi>zi8if^i^m(7)m^j:h 
^mm^mm±izi^tsi^(7)mmm.&ijm^mm ttim 
xhh.ms <7)mmcomM<^mnm^mmmmmmm 
iztoifmn^ma. ^mtzami 5i>z7r;Ltiimm 

h''>xr{4. 01 3t^RL7t>'^•y3>'i^XxAT 

[0113] ms\mmm^^tsmm<7)-smm. mm 

^fmWiitLX^^h. ll|6iDcl;t/ll7tCt3V^TMffl68 

^70{4, 'mmmb9xwM'th^m^^i^x\.^&. 

mx^\i. |SIt#MffiS:^tfMBnS:iS«-ri.l?^tc4o<^/jN 
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[0114] ^cocfc a tc. ^%m<r>^'5crtmM<mm(r> 

[ 0 1 1 5 ] ^tj. mmmmt-^x'h->x. ±Mm. 

m^zm.'&^fii'hcox-i.ifj:^^. 

^^mmM&mmmmx'ii. ^m^zx-^xmi-thn^ 
<7)ym<omwf\^^m^LxmmT^ hXoiztti. 

^^x'(DmmT\^^^Ltzm^^Lx\^^. 
mm(7)mf^^^ff}mmimmmmizi5if^mn^mii. 

m^mumi 5 iz^LtiiftMmtmmThh:bK 

S'^^J^rii. HI 3l,Z7jkLtz^^V^yi^Xr-J^ 

X'hi>. 

[0 1 1 7] Hstcfcv^-c, mm^ty-'fummioi^X'^ 

'yx^t:±umizm.mLx\>^6, m^co^isa. m 
mi-tmm^^(^im^ti^mi<D--:>i7jkLxi3 •? , 
^m.mizti\.^xmm^mLx}5K) omnmem^mLti 
ym^^Lx^^^, m.m.^mi^ ^^coymmmmx- 

ifhummmcr>ij\^^^LxisK>. m^^^miiimm95 
izi3\^xwm^titz^M<7)mLcrmi&<D^mt:m\'^xm 

[0 118] ±Mi<Dimi>zi'yx, m8iZ7ik-rmi:tii:b 

[01191 ;i<7)Xoiz. ^WBeom6(7)mmcomm(o 
mnyt^nmm^mmmmzxtnt. m^&mmmm 
95iz}i V ^Tttms tirzm^(7)^m<^mmmm^m^ ^x . 
n&(^^izi5{'ri^mi^(^mwj\^ ^mm^zm^^-t 

[0120] {mi (^mmcTymm ) ^^mcom i <r>mm. 

[ 0 1 2 1 ] i2i9{i. ^wmm <nm<&fmm.<r)m\ 
^^wmmmmmza ct h mw^xvu^ct):^^^^ 

-^-^-v^^-tmxhh . HI 1J4. ^^wm.<r> 
v^)vm^Msr>'Mm^^\^tzmx'h h . 



[ 0 1 2 2 ] H 1 0 \,zio\^hW^\z^ 0 , ^-m^^t L 
T09tCS^-r3<J:7C;/7776Sr#-i., HlOlC^^ 
^>'^-H'>xr{4s Hi 3^^^^L/::>'^•y3y 
i^x^J^X'hh, ^LT. HI 0tct${t-&*3!!MO3*> 
7a-f-v-hTS>I.Hl4 <?)1?^ i: PI t^?^ 
OMa{4. (S|«Of*l^^W-r-S>. 
[0123] UlT. HI 0<7)7n-f-\'— bSrfflv^T* 

[0 1 24 ] HI Ol^zm^X. ^^yy<-—$'X^^Wn 
205lCi£'li-ri.. 

[0125] ^ffiK<^mi^^H-m^<0^iicM{4tfmt; J: 
1^c7)/hTHlcoV^-CHl iSrfflV^TlttHB-r-g.. Hi 1 

\.zi5\,^x. mm-hmmmimf'^=7?<-ifx-ti^mz 
imm^ti^. m^mmsii. im^'r)v<r,mmzm. 
-^xm^^ixh. m%<r^^mmt. ^-^y^~-^x-^m^ 
mzii\-^x^m(r>mm'&x-n^ti. m^m^^niizm.^ 
^ti^. /jN^ffisKi. n&<r>^m2x>^mkiz^mLxWi 

^^ixh. HI lX'\i. #^i7)^H80^4 8c7)/iNT®80 

mmzii\^xm.^^ix. ^tt^ix^m-&im:mim.t 
=5r-g.. ^i^mM^mt. !Rp^<o/h¥[B8i(*ic7)iiiicc^m# 

tT^^-rses^^-r, hi oictitt^^^m 

:tl3jn;S84(4 , H 9 icS^-T J: 3 lex YTHSr#^^M±c^ 

|g(S:M(4. M= 10X1 0X7 = 700 i:5rO, (a^fi?"J 
[oi26]::<^J;ot=, *^hJco^7c7)|IM<7d?^»o 
3t^i:LTilSm^3<X7C^57S-fflV^T*t-ifC\ !^ 

[0127] (^8c7)iiMco?^,^) ^mmw-acomm 
cr>jm<7imm^^wimMmm^mx'{t. -ai^^^vriin- 



(ai))01-133494 (P2001-133494A) 



[0 1 281 lai 2{i. ^wn<nmsffym&<mm.<r>'^ 

HI 2t,Z7rct^^'€of\-¥^:J^T\t. m 

[0 12 9] JiilTs HI 2<?)7n— ^A'— hSrfflV^T* 

[ 0 1 3 0 3 H 1 2lci3V%-C , m^3fiJS^ai5ftS85{i, 

(M.^<ii,i'ii).--,(^dn, 



^\Pimzxhmkt(:}£(^mm^^m)^\^. sfim^st 
^s-3sajL-riBi^M205Kieirr€.. m#3Sig#tii«i 

x'^3)v-zrmzi:^Wi^mL'^hix. -^xmm^ 

[01311 CiCi-C. Tyir-^cT)?^!*!^^, ?-a^;i<b 

[|gC3] 



' * * » 

{<t>dx, 6dm, Lim), {<f>dn, 6dm, I'nm) 



(3) 



[0 1 323 zcDfrnrnf-^itrnm-^immt^m 

con^mmzm (m, h) mmiza. mmttiii^m 
-t^mmmizinf^mmnm (4>s. &s) trziixmn 
m (0e. <9e) mm^isttix\.^&. zcomiMm (<t> 

s, ^s) tfzliXMn& (0e, 0e) iZ^^^hm^A 

Limnm^-^'^mmLxmtiiL. mmttzu^mr 
yy^i-iziiifi^mmm^mm-t^. nmmt. Mtii. 

mmxTyy'i'^\i^^^m:^izX'^xm-tzbi}mm^j: 
^x'i,. mMtfzimnLxmwiLnm7'-:$'t:nhz 

tizXO. ^Mlzryy'i-mibimzX^W^^^tii^ 
hZtifiX'^^, 

[oi33]<iioj;pfc, -^wm^scr)mmcr>mm.(r> 
^'^y^y'/m^m^'^fzmn^mmmM&mmmt.zx 
ixif. mt.cr>mkm<r>Ty^i-^\^mzxhmB.&^i^ 

[0 134] 

mm<r)m^] l^^±<7)J:^lz:^^m^zMi. mimm 

nmmmxmm^ tit::mm.(r>^tm<D o *>mri2» i mm 
nmrsmi^zx i ^m^m^zmm-t^mm 

mm L , mmmmco a luiei^ 2 3Mfi:ftjsraiit:: i 0 
ti^m2 ^m^mizmm-t^ mmwmm^n^^ 

[0 135] ^Jt, Sll*E|S^*»^>m2te^^^3Mflt 

tzmt^mmttz^^. m2mmmi}-^mimnm^mm 



[ 0 1 3 6 ] $ ^>ic, Kmmmm^<^mmxfX'hh 
immiiz'o\^xmM^&^m\'^hz. i: i 0 , 

mmi<ztmx't ^cnx\ %^^'it^<r)ti%n^^^±. 

[ 0 1 3 7 ] LT, ^S^i7)MBii«0SfilSltci'J^«.^ISl 

nm^h->xmt^'txmmL. ^ig-r-i.^i:fcci:D. 

[0 13 81 tfz. mmcr>m^j:^^mmimm±iz^ts 
x^it^'tfm^y'ii^^mm-t^ zt^zj:*). mmmco 

[0139] § ^>t, !{t^c7)3mo«^l6lSra^-ri. 

[ 0 1 4 0 ] LT , ftlW^ x;H*lc73WfS^B±cO«|^ 
tT3<5i:7Cj/^7^fflV^T^-r-&ii:tCJ: 0. 

■c^f -s. ; T&^'T' I. V ^ a '^^i I. , 
[0141] tfz. m^trziamizx ^ni^ti^mm 
<Dmim(r>Tyi'i-^[^iicom^nmm^^nm-t?> -r 

i: t= i 0 . 1^<^illl^<7)r yxr^JiltritttC J: 
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[01 ] mi<^mmcomm(ommximmm<r>>m.mi^i: 

[122] mmimmm<r>mM.^M<Dyyy. 

[03 ] m2ff)mm<Dmmcommiim^VT(r>mmi¥^ 

[[114 ] mcommmmcom.mimmmco'isMi^^ 
mm-t^ytj-^f-^-h. 

mm-t^yx=i-^^-h. 

[09 ] m7(Dmm<^mm(r>mMmimm(o^i^mi: 
[010] m7<7)mm(Dmmcommmmm<7)>immi^ 
[01 i]m7(7)mmcomm<r>fmmi^timj^t:m't 



[01 ] 




^7 



1 >A 






* 












1 

1 





hf*1 
_^16 



[012] ^80S|]560J^®c7)«a^fSJI8j^<^)5!!Miftf^ 

[01 3] :^mM<omm(7)mmizinf^>imim!f-t?> 

[014] vmm(Dmmmfm<Dsm^3^(r>^y y > 
[015] um\c^mmimm<Dmmi^^mm-t^ 

[016] m0m(ommm.Wjmimm-ti>tzi^comm 

OiEffi0f^>§. 

mi^ft^^aijaa 



3 
4 
5 
8 
9 
10 
11 
14 
16 
18 



[02] 




8 

UJ 
CD 

3 
1 

LU 

m 



0.5 



1 l.S 5> 2.5 3 
Moving Distance [m] 



[06] 
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